The aim of this study was to assess the frequency of nine tongue conditions and evaluate their relationship to oral hygiene status and personal habits in a Northern Iranian population.
Introduction
Traditionally, the tongue has been considered a primary indicator of oral and general health. In recent years epidemiologic studies have shown tongue lesions constitute a remarkable proportion of oral mucosal lesions and prevalence rates may vary in different parts of the world. [1] [2] [3] [4] These variations may be due to race, sex, and age differences of the populations as well as differences in diagnostic criteria, methodology, and sampling procedures of the different studies. Few studies of tongue conditions and lesions include details such as the effect of oral hygiene and habits. [5] [6] [7] [8] Moreover, there is no data on the epidemiologic evaluation of tongue conditions in Northern Iran. This region has certain social and traditional customs that may predispose the population to certain tongue conditions.
The first aim of the present study was to assess the prevalence of nine different tongue lesions and conditions of dental outpatients of a Northern Iranian population. Secondarily, the relationship between tongue lesions and oral hygiene or habits such as smoking and tea drinking was analyzed.
Methods and Materials
In this study 1901 (1142 female and 759 male) healthy dental outpatients of the Dental Faculty of Babol University of Medical Science (Northern Iran) were examined during February 2005 to July 2006. All the patients were >12 years old. Informed consents were obtained from all participants. Data were collected by oral examination and questionnaire. The questionnaire included items such as age, sex, medical and drug history, history of cigarette smoking, black tea drinking, and oral hygiene index (OHI) examinations were carried out with a dental mirror and explorer in the dental clinic. All subjects with a history of systemic diseases and currently taking any medications at the time of study were excluded.
hygiene. The results of this epidemiological survey can only be interpreted for the population studied and as such cannot be generalized to the wider population of Iran, but future studies should be designed to assess the frequency of these conditions on a countrywide basis.
Patients were examined and divided into six groups according to age (Figure 1 ). The subjects were divided into three groups: non smokers, smokers who smoke less than one pack per day, and heavy smokers who smoke one pack or more per day. Subjects were further divided into three groups: non tea drinkers, drinkers who drink one to ten cups of tea per day, and heavy drinkers who drink more than ten cups per day. Oral hygiene was assessed according to OHI of Greene and Vermillion. 9 The clinical levels of oral hygiene according to OHI are: good (0-1.2), fair (1.3-3.0), and poor (3.1-6.0). Edentulous subjects were not evaluated for OHI and were not included in the analyses of oral hygiene.
The dental and tongue conditions of all subjects were also recorded. Variations in tongue surface and standard descriptions used for their diagnosis are classified and are shown in Table 1 . Statistical analyses were performed using SPSS software. P values less than 0.05 were considered significant. For other variables, differences between groups were tested by Chi-square and Fisher's exact probability tests. The frequencies of the nine different tongue conditions and lesions according to six different age groups are shown in Table 4 . The frequency of tongue conditions and lesions increased with increasing age (p<0.0001). Fissured tongue, papillary atrophy, and median rhomboid glossitis (MRG) showed the highest frequency in the 50-59 year age group (P<0.0001). The highest frequency of geographic tongue and crenation of the tongue were found in the 20-29 year age group (P<0.0001). Macroglossia was more frequent in the 12-19 year age group, and ankyloglossia was more frequent in the 30-39 year group (P<0.0001).
Results
Tongue conditions and lesions were found in 672 (35.3%) of the 1901 subjects (32.3% female, 40.1% male, p<0.0001) examined. The frequencies of tongue conditions are shown in Table 2 .
Overall tongue conditions were more frequent in men (47.7%) than women (38.6%) (P<0.0001). The frequencies of lesions by sex are shown in Table 3 . Frequency of hairy tongue, coated tongue (P<0.0001), and fissured tongue (p=0.014) were significantly more in men, while frequency of crenation of the tongue was significantly greater in women (P<0.0001). of coated tongue among heavy drinkers was significant (P=0.017%) ( Table 7) .
Tongue conditions and lesions were more frequent in patients with poor oral hygiene (p<0.0001) ( Table 5 ). Frequencies of tongue conditions and lesions according to OHI are shown in Table 8 . A total of 223 patients were edentulous with no OHI recorded and were not included in this analysis. Coated tongue was more frequent in the poor OHI group (p<0.0001).
The frequencies of tongue lesions according to a combination of factors are shown in Table 9 . As shown previously, hairy tongue and coated tongue were the lesions which were more frequent in subjects who had more than one factor.
Tongue conditions and lesions were more frequent among smokers (p<0.0001) ( Table 5 ).
The frequency was determined according to smoking habit (Table 6 ). The frequency of hairy tongue, coated tongue, fissured tongue, papillary atrophy, and MRG were higher in the heavy smokers than smokers and nonsmokers but only coated tongue was significant (P<0.0001).
Tongue conditions and lesions were more frequent in the black tea drinker group (P=0.021) ( Table 5 ). Hairy tongue, coated tongue, fissured tongue, geographic tongue, and papillary atrophy were more frequent among heavy drinkers and MRG was more prominent among drinkers. The frequency also compatible with previous studies. 3, 6, 7, 10, 15, 16 Prevalence of fissured tongue has been reported from as little as 0.32% in the USA to 30.5% in Israel.
2,4,6-8,10,11,15-22 These differences may be related to hereditary and prevalence of fissured tongue in different populations. The incidence and severity of fissured tongue increases with age 6, 7, [15] [16] [17] [18] and the findings of the present study are in agreement. Thus, increases in the prevalence and degree of tongue fissuring with age could explain the higher frequency of the condition in older subjects. 23 The high frequency of crenation of the tongue in women in the present study could indicate a higher stress level in this gender. Contrary to these findings, crenation of the tongue was rare in the Turkish population. 10 The prevalence of geographic tongue ranges from 0.32% (USA) to 12.7% (Israel) in different studies. 1, 2, 4, 5, 7, 12, [16] [17] [18] [19] [20] [21] [22] [24] [25] [26] In this study, the frequency of geographic tongue was within the range (3.6%). This lesion has been reported to be twice as prevalent in females than males.
14 There was no significant differences found for gender in the present study which is a different finding than reported in previous studies. 7, 10, 16 A case control study in Thailand demonstrated a significant co-existence of geographic tongue and fissured tongue, 27 but synchronic frequency of geographic tongue and fissured tongue in this study was less than other studies. 7, 10, 15 Prevalences of ankyloglossia have been reported from 0.88% (Hungary) to 7.8% (Iran). [2] [3] [4] [15] [16] [17] 19 In the present study, the frequency was 2.7% and Discussion This is the first study of the frequency of tongue lesions in a Northern Iranian dental outpatient sample. The frequency of tongue conditions in Babol dental outpatients was 42.1%. This result is similar to a study conducted in Turkey where 5150 dental outpatients between the ages of 13-83 years were examined with a 52.5% prevalence of tongue conditions. 10 Banoczy 8 studied the prevalence of tongue lesions of 7820 subjects, recalled regularly for radiographic examinations of the lungs in a district population in Budapest. The frequency of fissured tongue, geographic tongue, papillary atrophy, and MRG in that study (18.5%) was lower than the results presented in the present study. 8 Darwazeh 1 studied 1031 Jordanian dental outpatients and found a prevalence of 23.7% for geographic, fissured, and hairy tongue. These differences may be related to the number of tongue lesions and conditions included in each study and the number of subjects examined. In addition, differences in age, sex, social and economic level, and local customary habits among populations as well as the criteria and method of diagnosis could influence the results.
The frequency of tongue lesions and conditions is higher in men than in women, especially for hairy tongue and coated tongue which was related to smoking. None of the women in this study smoked. The same finding was seen in the Turkish population, 10 in contrast, more lesions were seen in women in the Hungarian population. 8, 11 Coated tongue was the most common condition found in this study and was significantly more frequent in men, those subjects with poor oral hygiene, heavy tea drinkers, and in older subjects. These findings are compatible with those of previous studies. 10, 12, 13 Poor oral hygiene, hyposalivation, and alteration in nutritional patterns among elderly and smokers may explain some of these findings. Since all the smokers in this study are men, tongue coating is more frequent in this gender.
Fissured tongue is a benign condition which has male predilection and is thought to be hereditary. 14 This condition was found in 10% of subjects and was more common in men. This finding is relationship was found between hairy tongue and oral hygiene. Whereas in the Turkish population hairy tongue was significantly more prevalent in the poor OHI group. A significant positive correlation was found between hairy tongue and tea drinking in both the present study and in the Turkish population. 10 The frequency of macroglossia was 0.5% in the population of the present study. Low frequency of macroglossia has been reported in many studies. 4, 10, [19] [20] [21] 29 Macroglossia was significantly more common in the [12] [13] [14] [15] [16] [17] [18] [19] year age group (0.8%) in the present study. Avcu 10 found macroglossia significantly more common in those subjects over 60 years of age (13.3% of females, 7.5% of males). The reason for this difference is unclear.
Conclusion
In conclusion, this epidemiologic survey of adult dental outpatients of Northern Iran assessing tongue conditions and lesions found the frequency of these conditions in 47.7% of males and 38.6% of females in this population. Tongue conditions and lesions were more frequent among smokers, black tea drinkers, and those with poor oral hygiene. Finally, the results of this study suggest efficient oral hygiene programs and encouraging people to drink less tea and quit smoking may reduce tongue lesions in adult dental outpatients in Northern Iran. The results of this epidemiological survey can only be interpreted for the population studied and as such cannot be generalized to the wider population of Iran, but future studies should be designed to assess the frequency of these conditions on a countrywide basis.
Clinical Significance
The results of this study suggest efficient oral hygiene programs and encouraging people to drink less tea and quit smoking may reduce tongue lesions in adult dental outpatients in Northern Iran. the lesion was not gender related as reported by Avcu. 10 MRG in this population was found in 2.7% of the population, higher than reported in other studies. 2, 4, 5, [10] [11] [12] 15, [20] [21] [22] The frequency of MRG was the same in both genders in the present study, but the prevalence of MRG in the Turkish population was reported 12 times more in women. 10 A previous study reported MRG decreases with increasing age 18 but this was not found in the present study. Although Gupta 28 reported central papillary atrophy of the tongue is related to smoking, no significant relationship between MRG and smoking, age, oral hygiene, and tea drinking was found.
The frequency of papillary atrophy was less than reported in previous studies. 7, 10, 17 In the present study, the lesion was found significantly more often in the 50-59 year age group (2.8%), while in the study reported by Avcu10 papillary atrophy was more common in the 30-39 year age group. The higher prevalence in men could be due to the fact the smoking group consisted of all men. No significant relationship was found between papillary atrophy and oral hygiene or black tea drinking. There were more heavy smokers were found in the present study than were found in the Avcu study. 10 The frequency of hairy tongue was 1.2%, higher than reported in previous studies. 12, 19, 21 Hairy tongue was significantly more common in men in this study and is in agreement with the results of Darwazeh.
1 While in the Turkish population the lesion was significantly more common in women. 10 Darwazeh 1 and Salonen 13 found a positive relationship between hairy tongue and consumption of tobacco products. Data analysis for this relationship was not possible in this population in the present study because of the low frequency of the lesion. No significant
